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Adaptation 

(reversible changes in number , size 
phenotype , metabolic activity 
or functions of cells in response to 
changes in their environment) 



Hypertrophy 

(increase in size of cells 
resulting in increase in 
size of organ) 

- occurs in cells 
incapable of dividing 



Atrophy 

(shrinkage in size 
of the cell by loss 
of cell substances) 

- Atrophic cell have 
diminished function 
but not dead 



inability to 
adapt 



Cell injury 

(variety of sresses the cell encounters 
as a result of changes in its internal & 
external environment leading to 
morhpplogical or functional changes or both) 



rreversible 



reversible 



Hyperplasia 

(increase in cell number 
resulting in increase in 
size of organ) 

- occurs in tissues 
composed of labile 
and stable cells 



Metaplasia 

(replacement of one adult 
cell type by a different 
adult cell type) 

- this alteration 
doesn't cross histogenic 
boundaries 



! Note : Both hyperplasia and hypertrophy may occur together 



Apoptosis 
(Programmed cell 
death) 

(regulated mechanism 
of cell death that 
serves to eliminate 
unwanted and irreparably 
damaged cells eith the 
least possible host 
reaction) 



Necrosis 

(death of group of cells or 
tissues within the living 
body followed by their 
degradation by hydrolytic 
enzymes . It's invariably 
accompanied by infiam 
matory reaction) 
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Fig. 2.10: Effects of increased^tosoUccalcn^n^ in cell injury (^p^^J 



Pathological effects ROS: 
Fatty acids oxidation -* generation of lipid 
peroxidases i disruption of Plasma membrane 
Proteins oxidation -* loss of enzymatic activity, 
abnormalfolding 
DNA i oxidation -i mutations. 



Fig. 2.1 J: Pathological effects ttfEe cumulation of oxygen-derived free radicals^ 
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Fig.2.9, Effects offi TP depletion \ 
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(j^^ ) Table 2.1: Difference between Apoptosis and Necrosis 


Feature 


Apoptosis 


Necrosis 


Definition 


Programmed and coordinated cell 
death 


Cell death with degradation of 
tissues by hydrolytic enzymes 


Causes 


Physiologic and pathologic 
processes 


Pathological, hypoxia, toxins,.. 


Morphology 


1. No inflammatory reaction 

2. Death of single cell or small 
clusters of cells 

3. Cell shrinkage 

4. Cytoplasmic blebs on 
membrane 

5. Apoptotic bodies 

6. Chromatin condensation 

7. Phagocytosis of apoptotic 
bodies by macrophages. 


Inflammatory reaction present 
Death of many adjacent cells 

Cell swelling initially 
Membrane disruption 

Damaged organelles 
Nuclear disruption 
Phagocytosis of cell debris by 
Macrophages 


Molecular 
Changes 


1. Lysosomes and other organelles 
intact 

2. Controlled by hormones and 
enzymes (FAS, BCL-2, p53)_ 
5+i i^h. ,s¥\*o>. i*W;l>. ^'ny. 


1. Lysosomal breakdown with 
liberation of hydrolytic 
enzymes 

2. Cell death by ATP depletion, 
membrane damage, free radical 
injury. 
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